Microwave irradiation has become an acceptable technique for assessing small quantities of neurochemical substances in the brain. These substances are acetylcholine, cyclic nucleotides, biogenic amines, enkephaline and r-aminobutylic acid (1) (2) (3) (4) . Rapid inactivation of brain enzymes by microwave irradiation prevents postmortem changes of tissue substances. Although it is known that brain biogenic amines play an important role in neuroendocrine regulation (5, 6), the nature of amines in pituitary secretion of hormones is unknown. Other workers have found that catecholamine levels were either low or undetectable in the anterior pituitary (7, 8). We now report a useful microwave irradiation technique which enables determination of catecholamines in the anterior pituitary as well as the hypo thalamus of the rat. Adult male rats of Wistar-Imamichi strain, weighing 360-430 g (experiment in Table 1) or 280-340 g (experiment in Fig. 1 ), were housed in an air-conditioned room with controlled light-dark cycle (light on 06:00 20:00). Food and water were available ad libitum. Rats were killed either by decapitation or by microwave irradiation (2450 MHz. 4kw, 1.2sec, by model TMW-6402(2), Tokyo Shibaura Electric Co., Ltd, Tokyo, Japan) during 10:00-12:00 a.m. The power of microwave used was one that would not destroy the median eminence but would produce heat-induced changes in the ventral part of the brain. The hypothalamus was dissected out in such a manner that the optic chiasma would be the anterior limit, the mammillary bodies as the caudal limit, and 2 mm laterally from the midline and extended about 1.5 mm dorsally. Weights were 25 35 mg. Three to 4 (experiment in Table 1 ) or 2 (experiment in Fig. 1 ) anterior pituitaries were pooled and used for one determination of catecholamine contents. All tissues were kept at -20°C until used for measurement in the afternoon of the same day. Catechol amines were extracted by the method of Keller et al. (9), with slight modification. Catecholamines were adsorbed to alumina and eluted into 50/d of 0.1 N HCI and 10 1il of the eluate was injected onto a high perfor mance liquid chromatography with an electro chemical detector system (YANACO L-2000 and VM-101, Yanagimoto Mfg. Co. Ltd., Kyoto, Japan). The column was packed with Yanapack-ODS-N (Yanagimoto Mfg. Co. Ltd.), the applied voltage was +0.6v, and the mobile phase was 0.1 M phosphate buffer pH 3.1. Table 1 shows norepinephrine (NE) and dopamine (DA) content in the hypothalamus and anterior pituitary. NE in the anterior pituitary was not detectable in tissues from decapitated rats (less than 0.015 acg/g tissue), though it was detected in microwave irradiated rats (0.048±0.009 iig/g). DA con centrations in the anterior pituitary were detected to be significantly higher in micro wave-irradiated rats than that in decapitated ones (0.112+0.009 /tg/g and 0.037±0.000 /cg/g respectively). Both NE and DA levels in the hypothalamus were also significantly higher after microwave irradiation ( Table 1 ).
The high content of these amines in microwave-irradiated brains was much more than expected as assessed by the loss of wet weight of the microwave-irradiated tissues. The anterior pituitary, which is separated from the brain, lost only 5% of tissue weight after microwave irradiation ( Table 1) . The difference between microwave-irradiated and decapitated rats in the wet weight of the hypothalamus was 15%. The excess NE concentration in the hypothalamus of the microwave-irradiated rats was 33% and that of DA was 58%.
The following experiment was performed to confirm that NE detected in the anterior pituitary of the microwave-irradiated rats was not artifactual. Rats were pretreated by reserpine or a monoamine oxidase inhibitor, pargyline. Reserpine (3 mg/kg, s.c., Apoplon® injection, Daiichi Seiyaku Co. Ltd, Tokyo, Japan) was administered 20 hr prior to experiment. Another group of rats were given pargyline (100 mg/kg, s.c., Pargyline hydrochloride, Nakarai Chemicals Ltd. Kyoto, Japan) 2.5 hr prior to experiment. Control rats were given saline (s.c., 2.5 hr). All rats were killed by microwave irradiation and levels of catecholamines in the anterior pituitary or the hypothalamus were de termined. Levels of NE and DA in the reserpinized rats were markedly decreased in the hypothalamus and were not detected in the anterior pituitary (Fig. 1) . In the pargyline-pretreated rats, the catecholamine levels were increased in both tissues (Fig. 1) . These results indicate that the catecholamines detected in the microwave-irradiated tissues were of a physiological source.
According to the reports of Saavedra et al.
(8) and Ben-Jonathan et al. (7), NE was undetectable and DA was detected in the anterior pituitary of the rat. Our study is consistent with these works in the case of decapitation.
In microwave-irradiated rats, however, both DA and NE were detected consistently in the anterior pituitary. The content of NE was about one half of DA.
Both NE and DA levels in the hypothalamus were higher in the microwave-irradiated rats than those in the decapitated animals. The high-content of these amines in microwave irradiated tissues is likely the result of a heat-induced inactivation of monoamine oxidase activity (2).
Meyerhoff et al. (10) stated that there was a structual disruption in the microwave irradiated tissue and suggested that DA diffused from regions high in DA to adjacent regions low in DA. Sharpless and Brown (11) observed a diffuse catecholamine fluorescence in the microwave-irradiated tissue and they considered that DA had spread from one region to the adjacent area. However, this result was not confirmed by our study (12) as catecholamine fluorescence of the microwave-irradiated tissue was not demonstrated.
Thus, any histochemical observation of catecholamine fluorescence in the microwave-irradiated tissue seems to be doubtful at present. Other workers (13) showed that there was no significant tissue structure breakdown after microwave ir radiation. In our histochemical study (12) using the Falck-Hillarp method, catechol amine fluorescence was not observed in the microwave-irradiated tissue.
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